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We merged AOA and WOA98 mean temperature and salinity fields using optimal interpolation. The AOA data were assigned lower error in the Arctic regions than the WOA data. The opposite was true in the Nordic Seas, as we found that the WOA reproduced the strong exchanges of Atlantic and Arctic waters more accurately than the AOA. Our result is a global product that includes a state-of-the-art representation of the Arctic Ocean (Figure 1 ). It provides the first comprehensive view of waters as they move from the North Pacific, through Bering Strait into the Arctic Ocean, and then out the Canadian and Eurasian straits into the Northwest and Northeast Atlantic Ocean. The product is
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The existing PHC product contains some data "holes" that are not filled by either AOA or WOA. An example is eastern Canadian waters (e.g., Hudson Bay) during winter, where PHC fields (like the WOA fields) are generally too warm. Some of these regions have recently been shown to be sites where PIPS2.0 sea ice forecasts consistently underestimate sea ice coverage. We are tackling this problem by acquiring more data, some of which require further quality control.
Comparison of mean model output with mean PHC fields gives an indication of model bias. We are proceeding with these comparisons here at Polar Science Center, and also cooperatively with other institutions as part of the Arctic Ocean Model Intercomparison Project (AOMIP).
We expect that such biases will occur in any model-data comparison. The question is, how significant are these biases? For example, if in a particular region the number of observations are few and/or if the observed variance is high, then a bias may not be statistically significant, i.e., it may not be cause for alarm. We have begun to explore this issue by examining variance fields produced in the two data sets (AOA and WOA) in preparation for a merging project to be completed in the next two years.
M. Steele is responsible for guiding this research; W. Ermold is the programmer who runs the merging and graphics analysis software.
WORK COMPLETED
The PHC web site was updated to reflect changes made in the previous year. PHC now provides high quality fields of global mean temperature and salinity for Navy model initialization, climate restoring, and validation. Several dozen other modeling centers are also using this product. A paper was published that describes this work (Steele et al., 2001a) . In addition, we have presented this material at several national and international meetings and workshops.
We used PHC in the validation of late winter sea surface salinity (SSS) as simulated by a variety of coupled sea ice -ocean numerical models (Figure 2 ). One of these was a prototype version of PIPS3.0. We found many differences between the models and also relative to the PHC observations. In particular, we found a general model bias towards overly salty conditions within the Beaufort Gyre. The cause is still under investigation. Our results were presented in a publication (Steele et al., 2001b) . In order to "plug the holes" in PHC, we have acquired data from the Bedford Institute of Oceanography in Nova Scotia, Canada. Much of these data did not find their way into either the AOA or WOA databases. Their coverage is sparse in winter, and their quality is variable. However, our preliminary analysis indicates that with judicious selection of interpolation parameters, there are enough good observations to significantly improve PHC fields in this region (i.e., cool them down during winter) and thus improve PIPS ice pack forecasts. Our work is proceeding on this front.
I reviewed a manuscript written by R. Preller et al. that describes PIPS and the development of the new PIPS3.0, to be published in the Oceanography Society magazine in late 2001.
RESULTS
We have learned that it is possible to create a gridded global mean ocean climatology that for the first time contains a high quality Arctic Ocean. The data set has been downloaded by over 40 different polar researchers and is in use by Navy PIPS3.0 developers in Monterey, California.
We used PHC to discover that most ice-ocean models contain a salty bias in their simulation of the waters north of Alaska and Canada (i.e., the Beaufort Gyre). This model intercomparison and validation is a very powerful exercise, in that it shows the common errors of many model simulations.
IMPACT/APPLICATION
With better observational data sets in hand, we have begun to better document where PIPS and other models contain errors. This will help to determine where model improvements are best made. Our study of SSS errors indicates that decreasing the artificial "climate restoring" term in PIPS may lead to significant long-term biases, unless simultaneous improvements are made in model physics, numerics, or forcing.
TRANSITIONS
Navy PIPS modelers have been successfully using PHC in model initialization and for climate restoring.
RELATED PROJECTS

